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DETAILED ACTION 

This office action is in response to the filing of the application papers on 11 July 
2003. Claims 1-38 are pending. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7, 11, 28-31 and 36-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gormley (6,818,564) in view of Peeters et al. (6,300,665). 

Referring to claims 1 and 36-38, Gormley discloses a method for forming a 
micro-mechanical component in a semiconductor wafer where a membrane layer (3) 
supported on a handle layer (5) with a buried insulating layer (4) disposed between the 
membrane layer (3) and the handle layer (5), the micro-mechanical component (7) 
being formed in the membrane layer (3), and a communicating opening (10) extending 
through the handle layer (5) and the buried insulating layer (4) exposing the micro- 
mechanical component (7) (Fig. 3; col. 5, line 59 thru col. 6, line 1); forming at least one 
trench (8) extending through the membrane layer (3) for defining the micro-mechanical 
component (7) therein, each trench exposing a portion of the buried insulating layer (4) 
bridging the trench (8) (Fig. 2: col. 7, lines 16-24). 
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Gormley does not disclose applying a support layer to each bridging portion of 
the buried insulating layer, the support layer extending across each trench, and being 
applied to each bridging portion of the buried insulating layer prior to the bridging portion 
being exposed by the communicating opening through the handle layer for supporting 
the bridging portion for preventing rupturing of the buried insulating layer when the 
buried insulating layer is exposed by the communicating opening through the handle 
layer. 

Peeters et al. disclose a method for forming a micro-mechanical component in a 
semiconductor wafer where a membrane layer (1403) supported on a handle layer 
(1401 ) with a buried insulating layer disposed between the membrane layer (1403) and 
the handle layer (1041) (Fig. 14b; col. 10, lines 8-21), the micro-mechanical component 
(405) being formed in the membrane layer (1401), and a communicating opening (1450) 
extending through the handle layer (1401) and the buried insulating layer exposing the 
micro-mechanical component (405) (Fig. 141); forming at least one opening extending 
for defining the micro-mechanical component (405) therein, each opening exposing a 
portion of the membrane layer (1401) bridging the openings, applying a support layer 
(1408) to each bridging portion (Fig. 14f; col. 10, lines 21-35), the support layer (1408) 
extending across each opening, and being applied to each bridging portion prior to the 
bridging portion being exposed by the communicating opening (1450) through the 
handle layer (1401) for supporting the bridging portion for preventing rupturing of the 
buried insulating layer when the buried insulating layer is exposed by the 
communicating opening through the handle layer (col. 5, lines 4-17). 
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Since Gormley and Peeters et al. are both from the same field of endeavor, a 
method of forming a micro-mechanical component in a semiconductor wafer, the 
purpose disclosed by Peeters et al. would have been recognized in the pertinent art of 
Gormley. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Gormley by a support layer to each bridging 
portion of the buried insulating layer, the support layer extending across each trench, 
and being applied to each bridging portion of the buried insulating layer prior to the 
bridging portion being exposed by the communicating opening through the handle layer 
as taught by Peeters et al. to tilt the micro-mechanical component on different axes (col. 
5, lines 18-40). 

Referring to claim 36, "Even though product-by-process claims are limited by and 
defined by the process, determination of patentability is based upon the product itself. 
The patentability of a product does not depend on its method of production. If the 
product in product-by-process claim is the same as or obvious from a product of the 
prior art, the claim is unpatentable even though the prior product is made by a different 
process." In re Thorpe, 227 USPQ 964, 966 (Fed. Cir. 1985) (citations omitted). 

A "product by process" claim is directed to the product per se, no matter how 
actually made, In re Hirao and Sato et al., 190 USPQ 15 at 17 (CCPA 1976) (footnote 
3). See also In re Brown and Saffer, 173 USPQ 685 (CCPA 1972): In re Luck and 
Gainer, 177 USPQ 523 (CCPA 1973); In re Fessmann, 180 USPQ 324 (CCPA 1974); 
and In re Marosi et al., 218 USPQ 289 (CAFC 1983) final product per se which must be 
determined in a "product by, all of claim, and not the patentability of the process, and 


Application/Control Number: 10/617,427 Page 5 

Art Unit: 2822 

that an old or obvious product, whether claimed in "product by process" claims or not. 
Note that Applicant has the burden of proof in such cases, as the above case law 
makes clear. 

Referring to claim 2, Peeters et al. disclose applying the support layer (1408) by 
back filling the corresponding opening (Fig. 14f; col. 10, lines 33-35). 

Referring to claim 3, Peeters et al. disclose applying the support layer (1409) to 
the surface of the micro-mechanical component (405) in a plane parallel to the plane of 
the exposed surface of the membrane layer (1403) for preventing bowing of the micro- 
mechanical component (405) when the communicating opening (1450) has been 
formed in the handle layer (1401), and prior to the buried insulating layer adjacent the 
micro-mechanical component (405) exposed by the communicating opening (1450) 
being removed (Fig. 14h; col. 10, lines 39-43). 

Referring to claims 4-6, Peeters et al. disclose applying the support layer (1409) 
to the entire exposed surface of the micro-mechanical component (405) (Fig. 14h; col. 
10, lines 39-43). 

Referring to claim 7, Peeters et al. disclose depositing the support layer (1408) 
(col. 10, lines 33-35). 

Referring to claim 1 1 , Peeters et al. disclose the support layer (1408) as a photo- 
resist material (col. 10, lines 33-35). 

Referring to claim 28, Peeters et al. disclose removing the buried insulating layer 
and the support layer (1408) when the communicating opening (1450) has been formed 
in the handle layer (1401) (Fig. 141; col. 11, lines 2-6). 
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Referring to claim 29, Peeters et al disclose removing the buried insulating layer 
before removing the support layer (1408) (Fig. 14k; col. 10, lines 59-67). 

Referring to claim 30, Peeters et al. disclose removing the support layer (1408) 
and the buried insulating layer simultaneously (Fig. 141; col. 1 1 , lines 2-6). 

Referring to claim 31 , Gormley discloses the micro-mechanical component (7) is 
a micro-mirror supported in the membrane layer (3) by a pair of tethers (8) located on 
opposite sides of the micro-mirror for defining a pivot access about which the micro- 
mirror is tiltable (col. 5, line 66 thru col. 6, line 12). 

Claims 8-10, 12-27 and 32-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gormley in view of Peeters et al. as applied to claim 1 above, and 
further in view of Flanders et al. (6,341 ,039). 

Gormley in view of Peeters et al. disclose the subject matter claimed above 
except wherein the support layer comprises a first support layer, and a second support 
layer applied over the first support layer. 

Flanders et al. disclose a method for forming a micro-mechanical component in a 
semiconductor wafer where a membrane layer (B) supported on a handle layer (A) with 
a buried insulating layer (X1) disposed between the membrane layer (B) and the handle 
layer (A), the micro-mechanical component being formed in the membrane layer (B), 
and a communicating opening extending through the handle layer (A) and the buried 
insulating layer (X1) exposing the micro-mechanical component (Fig. 4G; col. 6, lines 
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45-63); forming at least one trench extending through the membrane layer (B) for 
defining the micro-mechanical component therein (Fig. 4C: col. 6, lines 26-34). 

Referring to claim 14, Flanders et al. disclose forming a support layer (C) applied 
over the structure (Fig. 4D; col. 6, lines 35-44). 

Since Gormley and Flanders et al. are both from the same field of endeavor, a 
method for forming a micro-mechanical component in a semiconductor wafer, the 
purpose disclosed by Flanders et al. would have been recognized in the pertinent art of 
Gormley. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Gormley by forming a support layer over the 
membrane layer as taught by Flanders et al. to improve performance (col. 1, lines 19- 
50). 

Referring to claims 8, 15, 19 and 21, Flanders et al. disclose the support layer 
comprising oxide, silicon or polysilicon (col. 6, lines 35-38). 

Referring to claims 9, 10, 17 and 18, Flanders et al. disclose the depth of the 
oxide support layer is in the order of 1 pm (col. 6, lines 30-32). 

Referring to claims 12 and 13, Peeters et al. disclose the photoresist support 
layer of claim 1 wherein the photoresist support layer is of a depth of 500 nm 1 (col. 10, 
lines 33-35). It is noted that the specification contains no disclosure of either the critical 
nature of the claimed concentrations or any unexpected results arising there from. It 
would have been obvious to one of ordinary skill in the art to form the photoresist 
support layer with a depth of 5 pm since it has been held that "In such an situation, the 


1 500 nm = 0.5 \im 
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applicant must show that the particular range is critical, generally by showing that the 
claimed range achieves unexpected results relative to the prior art range." In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990) See MPEP § 2144.05. 

Referring to claims 16 and 20, Peeters et al. disclose depositing the support layer 
(1408) (col. 10, lines 33-43). 

Referring to claims 22 and 23, Flanders et al. disclose the support layer of claim 
1 wherein the support layer is of a depth in the range of 15 to 25 microns (col. 6, lines 
240-43). It is noted that the specification contains no disclosure of either the critical 
nature of the claimed concentrations or any unexpected results arising there from. It 
would have been obvious to one of ordinary skill in the art to form the support layer with 
a depth of 4 urn since it has been held that "In such an situation, the applicant must 
show that the particular range is critical, generally by showing that the claimed range 
achieves unexpected results relative to the prior art range." In re Woodruff, 919 F.2d 
1575, 16 USPQ2d 1934 (Fed. Cir. 1990) See MPEP § 2144.05. 

Referring to claim 24, Flanders et al. disclose the support layer (C) comprises a 
silicon wafer (col. 6, lines 35-44). 

Referring to claims 25 and 26, Flanders et al. disclose the support layer (C) in the 
form of a silicon wafer, while it is acting as a support layer is of depth in the range of 15 
um to 25 urn (col. 6, lines 40-43). 

Referring to claim 27, Flanders et al. disclose etching an access opening through 
the support layer (C) for providing access to the micro-mechanical component (Fig. 4H; 
col. 7, lines 4-10). 
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Referring to claims 32 and 33, Flanders et al. disclose the membrane layer of 
claim 1 wherein the membrane is of a depth in the range of 6 to 10 microns (col. 6, lines 
26-30). It is noted that the specification contains no disclosure of either the critical 
nature of the claimed concentrations or any unexpected results arising there from. It 
would have been obvious to one of ordinary skill in the art to form the membrane layer 
with a depth of 3 urn since it has been held that "In such an situation, the applicant must 
show that the particular range is critical, generally by showing that the claimed range 
achieves unexpected results relative to the prior art range." In re Woodruff, 919 F.2d 
1575, 16 USPQ2d 1934 (Fed. Cir. 1990) See MPEP § 2144.05. 

Referring to claims 34 and 35, Flanders et al. disclose the buried insulating layer 
of claim 1 wherein the buried insulating layer is of a depth in the range of 2 to 4 microns 
(col. 6, lines 1 9-21 ). It is noted that the specification contains no disclosure of either the 
critical nature of the claimed concentrations or any unexpected results arising there 
from. It would have been obvious to one of ordinary skill in the art to form the buried 
insulating layer with a depth of 0.4 urn since it has been held that "In such an situation, 
the applicant must show that the particular range is critical, generally by showing that 
the claimed range achieves unexpected results relative to the prior art range." In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990) See MPEP § 2144.05. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E. Perkins whose telephone number is (571) 
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272-1840. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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